Models
Our starting point is the equations for conservation of mass, momentum, energy and species: That is, we assume that the pressure, to leading order, is spatially constant. For the one-dimensional problems considered here, the essential length scales are the computational domain length, L, which we cannot make too small without using far more sophisticated boundary treatments, and the width of the flame zone.
In practice the ratio of these is sufficiently small to merit an adaptive mesh strategy. Currently, we use a parametrized family of coordinate maps. This strategy has been successfully employed and analyzed by Bayliss and coworkers [1, 2] in the context of spectral simulations of simpler combustion models. The maps we use are slightly different. Precisely, we write:
and employ a uniform grid in y. For e < 1 there is a clustering of gridpoints near x = x_. Using the temperature as our monitor function, we choose xt to coincide with the location of the maximum derivative of T and choose e according to the ratio:
Throughout our simulations we have chosen p = 8.
The parameters 9' and /_ are chosen to scale the length of the y-interval and to guarantee that sufficiently many points are in the refinement layer. Our exact formulas are:
A defect of the very simple mapping described above is its inability to handle multiple fronts. An alternative method we have used which is capable of handling multiple fronts is given by the mapping:
where A is a normalization parameter and 0 < _ < 1.
In 
For reasons of efficiency, we want to choose G so that (5.0.19) may be easily solved. To study the stability of the approximation, we consider the special case F = Ju. Then we have:
so that the method is stable if and only if for some subordinate matrix norm:
As a simple example, suppose J is a discrete approximation to a variable coefficient multidimensional diffusion operator:
where Oh are as discussed above. Then it is possible to take: The overall method order increases by one at each iteration, up to a maximum determined by the integration scheme.
Assuming this order is not less than l, an lth order approximation to U(tn+l) is given by: Note that our semidiscretized system is in fact a differential-algebraic rather than a differential equa- Note that if the left-hand side of (6.0.40) were zero, the normalization would fail to guarantee a unique solution.
In our case, (6.0.40) is equivalent to (3.0.11).
Our time-stepping procedure is to replace (6.0.37) by the dynamical problem:
with G defined by:
where @ is a scalar function and lz > 0 is a damping parameter.
In order for w* be a rest point of the new system, it is necessary to guarantee that:
• (w*) = v. This problem is rather standard, and was included in a series of benchmark problems in laminar flame computations sixteen years ago [15] . We note that our mechanism does differ from the one used there.
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